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The National Association of Cost Accountants 
does not stand sponsor for views expressed by 
the writers of articles issued as Publications. 
The object of the Official Publications of the 
Association is to place before the members 
ideas which it is hoped may prove interesting 
and suggestive. The articles will cover a wide 
range of subjects and present many different 
viewpoints. It is not intended that they shall 
reflect the particular ideas of any individual 
or group. Constructive comments on any of 
the Publications will be welcome. 


Additional copies of this Publication may be 
obtained from the office of the secretary. The 
price to members is twenty-five cents per copy 
and to non-members seventy-five cents per copy. 
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EDITORIAL DEPARTMENT NOTE 


It has always been recognized that the line between accounting and statis- 
tics is very thin. In fact, in many organizations the statistical work is done in 
the accounting department because of the ready presence of the basic facts 
used in various statistical studies. The statistician ordinarily must approach 
any problem armed with mathematical tools that may not be readily under- 
standable to the average accountant. Findings based on statistical studies that 
utilize the wrong tools would of course be useless, but, granting their veracity, 
the accountant and executive are interested primarily in the results of such 
studies. 


Our paper this time is in the field of selling and distribution costs, one that 
is so new and relatively unexplored that it should be approacheed from every 
possible angle. The authors of this paper have developed what they feel to be 
satisfactory results to be applied in the solution of the problem as it affects 
their particular business. The methods adopted have been used after an ex- 
amination into many other possible statistical methods that could conceivably 
be used. We feel, therefore, that the paper is an actual representation of the 
statistical approach to this problem as well as a satisfactory handling of selling 
costs in a somewhat unique situation. 


The paper is the joint effort of Messrs. C. F. Eveleigh and J. O. Waymire 
of the Eli Lilly Company, manufacturers of pharmaceutical products. Mr. 
Eveleigh is a graduate of Indiana University, and, following a short experience 
with Diamond Rubber Company of Akron, entered his present company in 1912. 
He is now the assistant secretary and assistant treasurer. He has been prom- 
inent in the affairs of our Association since the formation of the Indianapolis 
Chapter, of which he was the first president. He is at present a national director, 
serving his second three-year term. Mr. Waymire is also a graduate of the 
University of Indiana and he went directly to the Eli Lilly Company from 
college, where he is handling the statistical work. The paper was presented by 
Mr. Eveleigh before the Cincinnati and Milwaukee Chapter during the past 
season. 
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DISTRIBUTION COST ACCOUNTING 


| cost accounting is an operation in adminis- 

trative and accounting procedure that in the past has been con- 
siderably neglected. Over a period of years there has been a keen 
interest in manufacturing cost accounting. Elaborate standard 
cost systems have been developed and applied to individual com- 
pany needs. These systems have admirably coped with the manu- 
facturing situation, and we have known what it should and does 
cost to manufacture a unit of product. 

Recently there has been a growing interest in another function 
of most manufacturing enterprises, that of distribution. Regard- 
less of how far we carry out the process of distribution, whether 
we have stopped in our efforts with the wholesaler and jobber, or 
carry it out with the retailer, or consumer; have we asked the 
question, “How much does it cost to distribute our products?” 
And if so have we answered this question by finding selling ex- 
pense per cent of sales and letting it go at that? 

First we have to decide the purpose of distribution cost account- 
ing in individual cases. It would be difficult to find an industrial 
enterprise organized for any purpose other than to create net 
profit. To say that the purpose of distribution cost accounting 
was to better understand the elements of net profit, would not be 
far wrong. At this point the manner in which the elements of 
net profit are to be broken down or grouped must be determined. 
It may be done by a territorial or geographical division of terri- 
tory serviced by the distribution system in order to ascertain the 
net profit by states or groups of states. A similar yet different 
method would be to analyze net profit by the administrative divi- 
sions of the sales organization. If we have ten sales divisions we 
would break down our distribution costs among ten divisions. 
Another method would be to analyze net profit by methods of 
distribution, in case the same products are distributed in a differ- 
ent manner. As an example, suppose part of the sales are made 
by direct selling and advertising, while another part is sold by 
salesmen to wholesaler or dealer. Distribution cost accounting 
might also be carried out by class of customers. Customers might 
be classified according to whether they were wholesalers, retailers, 
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etc., or they might be classified by the size of their purchases for 
a year. In addition to the above, there is the very important 
analysis of distribution costs by products or product groups. 

The question then to decide is, which way or ways shall we 
analyze the distribution expense. This can be answered only by 
the need we may have for a given analysis. 

Some companies have at.alyzed and allocated their distribution 
expense in one manner or another, generally by the dollar-valua- 
tion-of-sale method. We must find another variable by which we 
can measure the efforts of the agencies in the distribution of our 
products. The dollar valuation is the variable used to measure the 
economic value of the commodities in the trade. In production 
cost accounting we seldom if ever consider the value of the goods 
being produced as a factor in the cost of producing them. Why 
then should we, in accounting for selling those items, assume that 
it costs more to sell a more expensive item than it does a cheaper 
one. 

An item may have a higher selling price because of a higher raw 
material cost, a higher cost of manufacturing process, a higher 
transportation cost in distribution, and margin determined largely 
by what the trade will bear. Are there any elements used in set- 
ting the price of a product that indicate the effort required of 
salesmen to sel! it? Do any of those elements indicate the part 
of the advertising efforts that may have been expended on a given 
item? We may ask similar questions concerning other promotion 
activities, shipping expense, warehousing, transportation, and cer- 
tain office operations. 

In other words I firmly believe that the old conventional “dollar- 
valuation-of-sale” basis for costing distribution by products, class 
of customers or type of territory should never be used in allo- 
cating an expense item unless no other unit of variation in quan- 
tity, effort, or result of effort, may be found. The problem, then, 
is to search for a unit that will measure the effort of the different 
distribution agencies. The advertising department produces ad- 
vertising of various kinds. The shipping department handles ship- 
ments. The salesmen take orders and sell merchandise. In all the 
distribution operations there is usually a unit of production that 
will better measure the efforts expended than the value of the mer- 
chandise passed on to the wholesaler, retailer or consumer. 
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Mr. J. P. Jordan in his “Technique of Costing Marketing Activ- 
ities” published in 1928 states, “Estimating the cost of selling as 
applied to products, however, presents a very different problem. 
There seems but one solution, and that is a definite study of the 
actual effort devoted to the various product divisions. Sometimes 
this is simple—where special men are selling special products ; but 
where the same men sell various products or classes of products, it 
requires very careful study and interest on the part of those actu- 
ally selling to make a proper division, especially where all products 
are sold to the same customers. BUT IT CAN BE DONE.” 

In order to prove that it can be done, I will attempt to show how 
it has been done by our company. 

We manufacture and distribute biological and pharmaceutical 
products listing some 3,500 to 4,000 items. The products are sold 
only to wholesalers. Our salesmen are paid a monthly salary and 
reimbursed for the expenses incurred while covering their terri- 
tory. However, most of the efforts of the salesmen are spent with 
the physicians and retail druggists. Physicians are interviewed for 
the purpose of acquainting them with the quality of our merchan- 
dise and the therapeutic value of different items. The salesmen 
call on the druggist for the purpose of promoting our line, and tak- 
ing orders for our merchandise. To follow the policy of selling 
only through the wholesaler, all orders are turned over to the 
wholesaler for execution. 

No products are promoted by advertising with the laity. The 
advertising efforts are confined strictly to the trade, the wholesale 
druggist, the retail druggist and the physician. 


Salesmen’s Salary and Expense 


I indicated above that our salesmen do two kinds of work, one 
being promotional work with the physicians, and the other type 
purely selling work with the retail druggist, the hospital, and the 
wholesaler. The first problem in this phase of distribution was 
to determine the relative amount of effort used in each of the two 
types of work. Practically everyone will agree that if a person 
has two types of work to do, the more effort he spends on one, the 
less opportunity he will have to expend effort on the other. The 
problem is to measure the effect of one type of work upon the 
other. 


3 


. 
| 
| 
an 
a 
= 


N. A. C. A. Bulletin September 1, 1931 


Our salesmen make a report each day of the number of calls 
devoted to each type of effort. Some days may be devoted entirely 
to one type of call. Othr days consist of various combinations in 
the number of calls of each type. The daily reports were sorted 
as to the number of promotion calls listed. That is, all reports 
that did not show any promotion calls were placed in one group, 
all reports giving one promotion call were placed in another group, 
all reports having two promotion calls were placed in another 
group, and so on until all of the reports had been sorted according 
to the number of promotion calls. Then an average was taken of 
the number of selling calls reported when a given number of pro- 
motion calls were reported. To show how this works out we 
found, for example, that when our salesmen made five promotional 
calls they made nearly eleven selling calls on the average, and when 
they made ten promotional calls they made only two selling calls. 
The average number of selling calls for each group of reports, 
giving one, two, three four, and so on promotion calls, was placed 
on a graph and a straight line was calculated mathematically and 
placed on the rough graph. The value of the line where it inter- 
sects the ordinate representing the group of reports when no pro- 
motion calls were made, represents the number of selling calls the 
salesmen could make on days when no other type of call is made. 
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Ficure 1 


To determine the number of promotion calls that a salesman is 
able to make when he makes no selling calls, we sort the daily 
reports according to the number of selling calls reported. We then 
determine the average number of promotion calls in each group, 
and fit a straight line to a rough graph of the averages. By the 
method used above we have the number of promotion calls that a 
salesman could make when he makes no selling calls. 
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By dividing the number of calls a salesman can make of a given 
type into the total number of calls of that type reported we have 
a measure of the units of effort devoted to that type of work. By 
performing the same operation for the other type of work we can 
then find what proportion of the units of effort of each type is to 
the total. For example, suppose that the daily reports which we 
studied listed a total of 2,000 promotion calls and that our sales- 
men were able to make ten promotion calls in a day if they de- 
voted their entire effort to that type of call, by dividing two thou- 
sand by ten we would get two hundred units of promotion effort. 
Then let us say that the same daily reports listed a total of 4,000 
selling calls and that our salesmen were able to make twenty sell- 


ing calls a day we would get, as a result, 200 units of effort de- 


voted to selling work. Then, in this example, our ratio of pro- 
motion work to selling work would be as 200 is to 200 or 50-50. 
This then is the proportion by which we would divide salesmen’s 
salary and expense between the two types of work. Now that we 
know how much the selling efforts of our salesmen cost we wish 
to allocate that amount to a number of products or product groups. 


To DETERMINE THE AMOUNT OF PROMOTION WorRK AND SELLING 


Work 
Total Detail Calls in Study ......... 2,000 
Total Selling Calls in Study.......... 4,000 
Detail Days in Study..............-. 200 
Selling Days in Study............... 200 
Total Days in Study............. 400 
The Detail Days are............. 50% of Total 
The Selling Days are............ 50% of Total 
TaBLe I. 


In distribution as in production cost accounting the first thing to 
be determined is the unit to be costed. An entry on the order has 
been selected as a unit of sale for the problem. We cannot say 
that five dollars’ worth of a product is a sale much different from 
ten dollars’ worth of the same product. It is true that one is twice 
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the other in value but one probably required as much effort to sell 
as the other. 

To a large extent, the demand is created for a great many of our 
products by promoting them with the physician. The selling 
process then reduces to mere order-taking in many cases. How- 
ever, the general line items which meet more competition and have 
not been particularly promoted are sold with more effort. An 
order for an item is not a pint, a gallon, 100 tablets or 500 tablets, 
but is any item in any quantity when entered on the order blank. 
If salesmen were paid on a commission basis the trick would be 
simple. The rate of commission for each product times sales 
credited to salesmen would give the cost of selling that product. 
But where the element of salary enters in, as it does in our case, 
we have a problem in joint costs which must be broken down to 
the products. 

We rely upon statistical methods in making our analysis to de- 
termine how our salesmen’s selling efforts are divided between 
the various product classifications. The orders were sorted ac- 
cording to the number of entries they contained. That is, the 
orders on which the sale of only one item is reported were placed 
in group one, the orders on which the sale of two items is reported 
were placed in group two, and so on. Then the number of times 
a given product classification is reported as being sold is counted 
for each group of orders. After this operation is completed for 
each product classification, we actually have listed the number of 
times a product classification has been sold in each group of orders, 
sorted as described above. The per cent then is determined for 
the number of times a product or product group appeared on the 
orders in comparison with the total entries on each group of 
orders. As an illustration, let us say that in the group of orders 
where the sale of one item is reported we have 100 orders which 
would make 100 total entries, if product group two is reported as 
sold twelve times it would have what we call a twelve per cent fre- 
quency appearance, or for the group of orders it constitutes twelve 
per cent of the total entries. To further illustrate, suppose in 
the group of orders where the sale of two items on each is reported 
we have 150 orders which would make 300 total entries and that 
product group two was reported as being sold thirty times, it would 
have what we call a ten per cent frequency appearance, or for that 
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group of orders it constitutes ten per cent of the total entries. 
After this operation is completed for each of the various products 
or product groups, we have the per cent frequency appearance of 
them for each group of orders. 

Certain things were observed while the above operations were 
in process. One very interesting thing was that some of our 
leading single items in our product line were not reported as being 
sold in as high a per cent of frequency in the group of orders 
where the sale of ten items is reported as in the groups of orders 
where the sale of one or two items were reported. Take for ex- 
ample again product group two. Suppose that we have twenty- 
five orders, listing ten items, which would make 250 total entries, 
and product group two was sold five times, we then have a two 
per cent frequency appearance. It was illustrated above that prod- 
uct group two was sold in twelve and ten per cent frequency ap- 
pearance in the groups of orders where the sale of one and two 
items respectively were reported as sold. By a study of the series 
of per cents illustrated from above we find that there is a relation- 
ship between the number of entries on orders and the per cent 
frequency appearance of product group two. It is observed also 
during the solving process that this per cent frequency appearance 
decreases in a more or less regular manner. Therefore, we have 
what is called jinear relationship. That is, if we were to plot these 
percentages on graph paper, we would find that they would follow 
very closely a straight line having a downward trend as the num- 
ber of entries on the orders, according to which they were sorted, 
increase. 

The decreasing per cent frequency appearance of product group 
two indicates that the product group requires less than an average 
amount of effort to sell. Druggists who have a small demand for 
pharmaceutical and biological products do not place orders for as 
many items as druggists who do a larger prescription business. 
Therefore, the products that appear in a higher per cent of fre- 
quency on small orders than on large orders are proportionately 
more in demand than the product line in general, because druggists 
who have a small demand for our products buy those products 
frequently enough to make a higher per cent frequency appearance 
for the product, on the one, two, and three item orders. 
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We also find that product group five, which is a large list of 
miscellaneous pharmaceutical items and are sold in a field of 
stronger competition than our leading specialties, increase in per 
cent frequency appearance as the size of the orders increase in 
number of entries. For example, on the same 100 orders on which 
one item was reported as being sold, product group five probaably 
appears thirty times or has a thirty per cent frequency appearance. 
Then on the 150 orders where two items were reported as being 
sold giving a total of three hundred entries there would be, say, 
ninety-six times that any item of the product group was reported 
as being sold, or it would have a thirty-two per cent frequency 
appearance. In the group of twenty-five orders where the sale of 
ten items on each is reported giving a total of 250 entries, product 
group five would probably appear 125 times, or have a fifty per 
cent frequency appearance. It also is observed that these per- 
centages increase in a more or less regular manner, and if plotted 
on graph paper, will follow very closely a straight line having an 


10 


’ 
} 
} 
| 


September 1, 1931 N. A. C. A. Bulletin 


upward trend as the number of entries on the orders, according 
to which they were sorted, increase. 

The increasing per cent frequency appearance of product group 
five indicates that the product group requires more than an aver- 
age amount of effort to sell. Druggists who buy more products 
at one time, buy those products for which there is a wide demand 
and in addition buy products for which there is a limited demand. 
Therefore, products for which there is a limited demand will ap- 
pear on large orders in a higher per cent of frequency than on small 
orders. A druggist is a potential customer for each item of our 
price list and those products which are sold with a smaller per cent 
of frequency on small orders than on large orders, must bear more 
expense than average for each time that it is sold, because of times 
when sales calls were made when the limit of the demand excluded 
those products from the order. 
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The ratio that we desire to obtain for the indicated relationship 
between size of order and per cent of frequency appearance is the 
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per cent that the rate of change in the relationship is to the aver- 
age value of the relationship. 

Suppose that two towns each had an increase in population of 
10,000 during the last decade and that one was originally 40,000 
while the other was 50,000, both towns had the same growth in 
population but the decade rate of growth of one was twenty-five 
per cent while the other was only twenty per cent. The rate of 
change in the relationship between the size of the cities and the 
years in which the census was taken in the above example is 
twenty-five and twenty per cent respectively, and the value of the 
relationship is as 40,000 is to 50,000. In our problem, then, it is 
not sufficient to take into account only the change in per cent 
frequency appearance as the size of the orders increase but the 
significance of the product group in the general line of products 
sold must be considered. To do this the value of the trend lines 
referred to above are mathematically calculated and the ratio is 
obtained for the value of the trend upward or downward to the 
value of the average relationship of the product group in the 
groups of orders as sorted. The average relationship of the prod- 
uct group is the value of the mid point on the line fitted to the 
graph of its per cent frequency appearance. The operation just 
stated measures the negative (downward) or positive (upward) 
trend of the frequency appearance of a product or product group 
which is the rate of change in the relationship, and accounts for the 
relative importance of the product or product group, which is the 
average value of the relationship. 

After the above described ratio is obtained.for each of the vari- 
ous products or product groups, the set of ratios is used as a base 
for obtaining a set of relative numbers, commonly known as in- 
dex numbers, describing the amount of effort required to make a 
sale of a product. (See Table 2.) 
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DISTRIBUTION OF SELLING EXPENSE 


A. B. c D E. F. G. 
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3 -5837 
Product Group No. 2 ’ 1.0068 -5877 1425 837.47 1 
Product Group No. ; —.0090 -0200 1.6896 -9863 458 451.72 9.26 
; 


Product Group No. 
Product Group No. 


Total 8.5653 5.0000 5248 4879.01 100.00 


On the solution sheet the various products or product groups 
were arranged according to the ascending value of the set of ratios 
described above, That is, the product which required the least 
amount of effort to sell was first in the list and the product which 
required the greatest amount of effort to sell was the last in the 
list. The descriptive ratios are placed in column A. In order to 
measure the type (negative or positive) and magnitude (value) 
of the relationship of these numbers, we find the numerical dif- 
ference of the first ratio in the list and each succeeding one. These 
differences are placed in column B. In column C the first product 
in the series, the one requiring the least amount of effort to sell, is 
assigned the value of one and the numbers that follow in column C 
are the values of their corresponding ratios based upon the first 
ratio in the list. These corresponding ratios are obtained by divid- 
ing the numbers in column B by the value of the first ratio in 
column A, in this case .029, and then add 1.0. One, the value 
assigned to the product group requiring the least amount of effort 
to sell, represents the amount of effort required to make a sale on 
the average. This operation accounts for the variation in the value 
of the numbers in column A from the first value, and is necessary 
in obtaining the proper variation in value between the numbers in 
column D. Then the numbers that follow in column C will all be 
greater than one because the product requiring the least amount 
of effort to sell is assigned the value which represents the average 
amount of effort required to sell our products. Then if the first 
ratio in column A is—.0290 its value in column C would be one, 
and if the second ratio in column A is—.o288 the ratio difference 
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in column B would be .ooo2. Then the value for the second prod- 
uct in column C would be 1.0068. The numbers in column D are 
obtained by dividing the average of the numbers in column C into 
each of its numbers. Therefore, in column D we have the final 
set of relative numbers with a base of one. In this set of relative 
numbers, index numbers, or weights, products requiring less than 
the average amount of effort to sell have a value less than one, and 
those requiring more than the average amount of effort to sell have 
a value greater than one. However, these relative numbers, index 
numbers, or weights for the various product classifications will 
average one. These numbers measure the type (negative or posi- 
tive) and magnitude (value) of the relation between each of the 
various product classifications and the number of entries on the 
order. 

By multiplying the numbers in column D times the number of 
entries in the study we get the weighted entries for each of the 
various product classifications, and the per cent of the weighted 
entries for a product classification to total of weighted entries gives 
the percentages to be used in distributing that part of salesmen’s 
salary and expense that is selling expense which we separated from 
promotion expense above. The number of entries in the study 
means the total number of times a given item was reported as 
being sold. 

The solution measures the relative amount of effort required to 
make a sale, and takes into consideration the force of competition 
and the limit of the demand for our products. 

If the products of each product classification were sold with the 
same difficulty, the products in a given product classification would 
be sold in the same per cent of frequency in each different group 
of orders, sorted according to the number of entries. 

However, as described above, the problem shows that in in- 
stances where we obtain small orders certain products appear in a 
greater per cent of frequency than where we obtain more items 
per order. Also, as the size of the orders increase, the per cent of 
frequency for certain products increases. Working from this, it 
is evident that items which appear on the orders with an increasing 
per cent of frequency as the size of the orders increases will have 
to bear more of the selling expense per time of appearance, due 
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to the times when sales calls were made where the limit of the sales 
excluded these products. 

In order to place the cost of our salesmen’s promotional activities 
against products classification we use reports which our salesmen 
make on each promotional call. They list on this report the prod- 
ucts which they discussed more or less fully with the physician. 
In order to do this we have one-twelfth of our salesmen each month 
send these reports to the Accounting Department. The expense 
of this promotional activity is allocated on the basis of the fre- 
quency with which different products are promoted. This is our 
answer to Mr. Jordan’s, “It can be done.” 


Shipping Expense 

There is a record kept of the number of packages of each prod- 
uct classification that are handled by our Shipping Department. 
Then we apply to those figures a minute rate per package for each 
product classification, and allocate all shipping expense based upon 
time according to proportion of total time that is given by the 
department to the handling of a given product. The packaging 
material cost is also definitely placed against the products for 
which it is purchased. 


Advertising Expense 

The Accounting Department makes a complete analysis each 
month of all journal advertising, all general mailing, and special 
advertising costs by product classifications. This is done through 
the co-operation of the Advertising Department. If there is any 
question as to what product or products should be charged with a 
given item of expense, the Advertising Department is generally 
able to advise in the matter. 

In all of the above described operations we have tried to base all 
our distribution expense allocation upon mathematical and account- 
ing facts, thereby eliminating guesswork in the matter. 
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